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PART  A 


SYNOPSIS 


1.  One  of  the  aircraft  rocket  fuses  currently  being  developed  at 
the  Naval  Ordnance  Laboratory  is  the  XR-51A.  It  is  being  con- 
sidered for  use  in  a proposed  round  consisting  of  a 570  HPAG  motor 
and  a new  570  A.P.  head.  It  is  also  being  considered  for  a rocket 
to  be  launched  underwater.  Concurrently  the  EX-108  fuse  is  being 
developed  by  the  Naval  Ordnance  Test  Station  for  similar  usage. 

2.  a.  The  tests  conducted  on  the  XR-51A  rocket  fuze  had  three 
prime  functions: 

(1)  To  determine  the  ability  of  the  fuze  to  withstand 
iheavy  plate  impacte  at  velocities  of  1800  and 
2800  ft. /sec. 

(2)  To  determine  the  functioning  sensitivity  when  subjected 
to  light  plate  impacts  at  velocities  of  1800  ft. /sec. 

(3)  To  determine  the  arming  distance  when  used  in  combina- 
tion with  motors  at  various  temperatures. 

b.  The  EX-108  fuse  body  was  tested  against  a heavy  plate  target 
to  determine  its  ability  to  withstand  a heavy  plate  impact  at 
2300  ft. /sec. 

3*  It  is  concluded  that: 

a.  XR-51A  fuze  bodies  made  from  4140  steel  will  withstand  any 
impacts  to  which  they  might  be  subjected  in  service.  They  were 
fired  against  3”  ST3  at  1800  ft./3ec.#  4n  Class  B at  195C  ft. /sec. , 
and  6rt  Class  B armor  plate  at  2400  and  2800  ft. /sec.  (all  at 

0*  obliquity)  with  the  fuses  recovered  in  good  condition  in  all 
cases.  Dural  fuze  bodies  broke  up  and  the  threads  oti  1137  steel 
bodies  sheared  when  subjected  to  3"  armor  plate  impacts  at 
1750  ft. /sec. 

b.  The  XR-51A  fuze  as  presently  designed  and  constructed  will 
not  meet  the  requirement  of  consistent  functioning  after  l/6w  orl /kn 
mild  steel  plate  impact.  Only  one  of  eight  fired  at  1800  ft. /sec. 
against  1/8"  mild  steel  functioned  (30®  obliquity  impact)  and  two 

of  seven  fired  against  1/u*  mild  steel  at  0*  obliquity  functioned. 
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Several  rounds  failing  to  fire  after  the  steel  target  impact  were 
reported  to  have  functioned  upon  water  impact  400  feet  beyond  the 
target  where  they  may  have  been  subjected  to  a more  severe  decel- 
eration. 

c.  The  limited  tests  conducted  indicate  that  a reduction  in 
the  pressure  orifice  from  V009  diameter  to  VG03  diameter  will 
supply  the  required  minimum  arming  distance  of  400  feet  from  the 
launching  pointy  at  temperatures  ranging  from  -30*F  to  120*F. 
Although  one  of  the  six  arming  devices  tested  with  an  7008  diameter 
orifice  functioned  just  short  of  the  400  ft.  minimum  distance 
(390  feet)  it  is  believed  that  the  friction  and  inertia  in  the 
plunger  movement  required  to  complete  arming  in  an  assembled  fuse 
would  extend  this  distance  sufficiently  to  me-at  the  requirements. 

4*  It  is  recommended  that  the  plate  sensitivity  tests  be  con- 
tinued after  the  following  steps  have  been  taken: 

a.  Fire  several  XR-51A  fuzes  in  smoke  puff  loaded  rounds 
against  1/2"  STS  plate  to  see  if  consistent  functioning  will 
result. 

b.  If  the  fuze  functions  consistently  on  1^2n  plate  reduce 
the  friction  between  the  plunger  and  fuze  body  by  undercutting  the 
plunger’s  circumference  to  leave  a narrow  bourrelet  at  its  forward 
and  after  ends.  Test  some  of  the  modified  fuzes  on  various  plate 
thicknesses. 

e.  If  consistent  functioning  is  not  obtained  on  1/2**  plate, 
as  described  in  4 (a)  above,  fire  several  rounds  containing  XR-51A 
fuzes  (inert  except  for  primer,  delay  elements,  and  lead-ins)  for 
recovery  and  examination. 
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PART  B 


1.  AUTHORITT: 

The  testa  described  herein  were  authorised  by  Task  Assignment 
NPG-Re2b-ll-l-52,  reference  (a),  and  fired  in  accordance  with  test 
directive  reference  (c)  and  shoot  requests  listed  as  references  (b) 
and  (d)  through  (n).  Although  the  test  directive  also  covered 
XE-8  fuses,  none  were  submitted  for  test  at  this  time. 

2.  REFERENCES: 

a.  BUORD  Conf  ltr  NP9-Re2b-DBLaP : bjn  Ser  23965  of 
4 August  1951 

b„  NOL  unofficial  memo  WA:RSM:mbw  of  12  July  1951 
c e NOL  Cc af  ltr  NP/N0L/Xl-l(850)  DF:GDB  Ser  01347  of 
28  July  1951 

a.  NOL  unofficial  memo  WA:RSM:mbw  of  6 August  1951 

e.  NOL  Conf  ltr  NP/N0L/X1-1(1038)  WA;LJdeS  Ser  01496  of 
24  August  1951 

f.  NOL  Conf  ltr  WA:RSM:eb  of  9 September  1951 

g.  NOL  Conf  ltr  NP/N0L/X1-1(1115)  WAtRSMjeb  Ssr  01585 
of  10  September  1951 

h.  NOL  Conf  ltr  NF/N0L/X1-1(1211)  Scr  01738  of 
28  September  1951 

i.  NOL  Conf  ltr  WA:RG:dmm  of  4 October  1951 

j.  NOL  Conf  ltr  NP/NOL/X1-1(1400)  DF:FCK:dlg  Ser  02058 
of  8 November  1951 

k.  NPG  Work  Request  from  NOL  WA-i  of  20  November  1951 

l.  NPG  Work  Request  from  NOL  WA-2  of  21  November  1951, 

m.  NPG  Work  Request  from  NOL  WA-6  of  22  January  1952 

n.  NPG  Work  Request  from  NOL  WA-10  of  11  February  1952 

3.  BACKGROUND: 

One  of  the  aircraft  rocket  fuzes  currently  being  developed  at 
the  Naval  Ordnance  Laboratory  is  the  XR-51A.  It  is  being  con- 
sidered for  use  in  a proposed  round  consisting  of  a 5£0  HPAG  motor 
and  a new  5*.'0  A.P.  head.  It  is  also  being  considered  for  a rocket 
to  be  launched  underwater.  Concurrently  tne  EX-108  fuze  is  being 
developed  by  the  Naval  Ordnance  Test  Station  for  similar  usage. 
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4.  OBJECT  OP  TEST; 

a*  The  tests  conducted  on  the  XR-51A  rocket  fuse  had  three 
prime  furctions: 

(1)  To  determine  the  ability  of  the  fuse  to  withstand 
heavy  plate  impacts  at  velocities  of  1800  and  2800  ft. /sec. 

i 

(2)  To  determine  the  functioning  sensitivity  when  sub- 
jected to  light  plate  impacts  at  velocities  of  1800  ft. /sec. 

(3)  To  determine  the  arming  distance  when  used  in  com- 
bination with  motors  at  various  temperatures. 

b.  The  EX-108  fuse  body  was  tested  against  a heavy  plate 
target  to  determine  its  ability  to  withstand  a heavy  plate  impact 
at  2300  ft./seo. 

5.  PERIOD  OP  TEST: 

a.  Date  Project  Letter  28  July  1951 

b.  Dates  Necessary  Material  Received  13  July  1951 

30  July  1951 
3 August  1951 
15  August  1951 
7 September  1951 
14  September  1951 
26  November  1951 
23  January  1952 
13  February  1952 

c.  Late  Commenced  Test  23  July  1951 

d.  Test  Completed  15  February  1952 

6.  REPRESENTATIVES  PRESENT: 


J.  A.  Templeton 
L.  J.  DeSabla 
R.  S.  March 


Naval  Ordnance  Laboratory 
Naval  Ordnance  Laboratory 
Naval  Ordnance  Laboratory 
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PART  C 


SEIAHsL  SLJm 


7.  DESCRIPTION  OF  ITEM  UNDER  TEST: 

a.  The  XR-51A  is  a aechanioal  type  base  fuse  intended  for 
air-to-ground  work  in  a 5**  A.P.  rocket  head.  It  may  possibly  be 
employed  in  a rocket  to  be  launched  underwater. 

b.  Figure  1 is  a general  arrangement  drawing  of  the  fuse. 

It  arms  as  a result  of  the  introduction  of  motor  gas  pressure  into 
the  fuse  followed  by  the  action  of  creep  force  to  move  the  plunger 
into  firing  position  and  line  up  the  firing  train.  A 5 millisecond 
±25%  delay  after  impact  is  obtained  by  the  use  of  a pyrotechnic 
delay  train.  Dual  ignition  into  the  booster  is  provided  to  insure 
functioning.  The  entire  booster  end  of  the  fuso  is  waterproofed 
by  being  enclosed  in  a metal  oup,  rolled  into  a groove  and  soldered 
in  plaoe. 

o.  The  pressure  arming  system  was  used  by  itself  in  the  flight 
arming  tests,  as  shown  in  Figure  11.  Motor  gas  enters  the  fuse 
through  a filter  in  the  base.  It  then  bleeds  into  an  inner  chamber 
through  a small  orifice  (9009  diameter  for  the  first  tests  and 
9008  diameter  for  the  last  test).  When  sufficient  pressure  has 
been  accumulated  the  diaphragm  is  extended.  In  these  test  fixtures 
extension  of  the  diaphragm  drives  a firing  pin  into  the  detonator 
which  in  turn  initiates  the  firing  of  a smoke  puff.  However  in 
the  actual  fuse,  extension  of  the  diaphragm  ie  only  the  first  step 
in  the  arming  cycle  eince  it  rotates  the  plunger  and  moves  it 
forward. 

d.  Fuse  bodies  made  of  yarious  materials  were  tested  in 
6n  A.P.  projectiles  Mk  35  Mod  5 having  their  diameter  built  up  to 
69248  by  the  addition  of  cold  rolled  steel  bands  at  the  bourrelet 
and  tall,  as  shown  in  Figure  2.  In  the  initial  tests  the  windshield 
and  cap  wero  removed  to  reduce  weight  and  simulate  the  proposed 
design  of  armor  piercing  rocket  head  as  closely  an  possible  (it  was 
believed  that  these  items  would  not  be  incorporated  in  a rocket 
head).  When  it  was  found  that  the  projectiles  would  break  up  in 
penetrating  the  desired  plate  thickness  without  the  cap  and  wind- 
shield, they  were  left  in  place  for  later  teste. 
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8.  DESCRIPTION  OP  TEST  EQUIPMENT: 

a.  Launchers 

(1)  NPG  105C  ft.  launcher 

(2)  Mk  31  launcher 

(3)  6925  smoothbore  gun  Mk  16-0  Nc.  1198 

b.  Propulsion 

(1)  5"  motors  Mk  2 Mod  3 

(2)  5"  motors  H?AG  Model  116C 

(3)  Powder  Charge  for  gun:  33.85  lbs.  SPDN  3452 

c.  Test  Vehicles 

(1)  5"  rocket  heads  Mk  2 Mod  2 

(2)  5n. rocket  heads  Mk  6 Mod  1 

(3)  5W  rocket  heads  EX-9 

(A)  6"  A.P.  Projectile  Mk  35  Mod  5 (built  up  to  6*248 

diameter  with  steel  bands  — 1"  wide  on  forward 
bourrelet  and  3/4n  wide  on  tail) 

d.  Targets 

(1)  1/8",  3/16",  1/4"  mild  steel 

(2)  2"  and  3M  STS  armor  plate 

(3)  4”  and  6"  Class  B armor  plate 

e.  Cameras 

(1)  Bowen  Camera 

(2)  Mitchell  Camera 

(3)  35mm  Fastax 

f.  Controlled  temperature  rooms  (-35*F  to  ♦125*P) 
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9.  PROCEDURE: 

a.  Heavy  Plate  Impact  Tests 

(1)  NPG  1050  ft.  launcher 

Fuze  bodies  of  various  materials  ware  tested  to  find 
a body  that  would  withstand  heavy  impacts  and  still  be  suitable 
for  large  scale  production.  The  fuses  were  inserted  in  inert 
loaded,  semi-armor  piercing  5n  rooket  heads  Kit  2 and  fired  through 
the  heaviest  armor  plate  the  heads  would  penetrate  in  effective 
condition  (3”  STS  at  0*  obliquity  and  2B  STS  at  30*).  They  were 
propelled  from  the  1050  ft.  rocket  launcher  by  a 5B  HVAR  motor, 
boosted  to  approximately  500  ft.  per  second  before  ignition  by 
means  of  a second  5n  HVAR  motor.  The  heads  were  recovered  in  a 
eandplle  immediately  behind  the  targets. 

(2)  Inasmuch  as  these  fuses  are  intended  for  use  in  an 
armor-piercing  rocket  head  now  under  development  at  the  Naval 
Proving  Ground,  which  will  penetrate  a heavier  target  at  a higher 
velocity  than  the  existing  5"  SAP  head,  it  was  desirable  to  test 
the  fuses  under  these  more  severe  conditions.  A method  was  devised 
of  firing  the  fuzes  from  a 6V25  smoothbore  gun  (which  did  not 
impose  any  rotational  acceleration)  at  2800  ft. /sec.,  the  approxi- 
mate terminal  velocity  of  a round  fired  from  an  aircraft  with  a 

5n  HPAG  motor.  Standard  6n  A.P.  projectiles  Mk  35  Mod  5 were  modi- 
fied by  building  up  the  diameter  to  6V248  by  sweating  on  a 1”  wide, 
mild  steel  band  at  the  forward  bourrelet  and  a 3/4”  wide  band  on 
the  tail,  just  behind  the  rotating  band.  To  produce  impact  forces 
on  the  fuse  as  close  as  possible  to  those  which  might  be  obtained 
when  the  fuse  is  employed  in  the  A.P.  rocket  head,  the  cap  and 
windshield  we?e  omitted  from  the  projectile  on  initial  rounds  tested 
When  it  was  found  that  the  projectiles  would  not  penetrate  6n  armor 
plate  in  effective  condition  with  the  cap  and  windshield  removed, 
they  were  left  in  place  for  subsequent  shots.  Several  rounds  were 
fired  through  4"  armor  plate  without  the  cap  and  windshield.  When 
recovered  (in  a sawdust  bln  behind  the  target)  the  noses  were 
chewed  off  but  the  projectiles  were  still  effective.  High  speed 
motion  pictures  were  taker,  of  the  round  in  flight,  with  a 35mm 
Pastax  Camera  at  3000  frames  per  second,  to  ascertain  whether  it 
was  flighting  satisfactorily  (Pigure  6).  The  fuzes  were  returned 
to  the  Naval  Ordnance  Laboratory  for  examination. 
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b.  Plats  Sensitivity 

To  determine  the  minimum  thickness  of  plate  target  required 
for  functioning,  fuses  wore  assembled  in  smoke  puff  loaded  5n  rooket 
heads  Nk  2 and  Hk  6 (Figure  12)  and  fired  from  the  1050  ft.  launoher 
at  1800  ft ./sec.  Two  5"  HVAR  motors  were  used  for  propulsion. 

Targets  were  placed  at  the  extreme  range  Available,  1250  feet  from 
tie  initiation  point  of  the  rocket  motor  carrying  tho  fuse,  to 
insure  burnout  of  the  motor  before  target  Jmpact.  The  impaot  region 
was  covered  by  a high  speed  camera  to  record  the  delay  in  functioning 
after  impaot. 

o.  Arming  Distance 

The  time  and  distance  of  arming  was  checked  by  assembling 
so-called  arming  test  fixtures  in  smoke  puff  loaded  5n  rocket  heads 
and  firing  them  from  a short  launcher  (Mk  31)  with  a 15*  quadi'art 
elevation.  The  test  fixture  admitted  gas  to  a chavbei  above  the 
diaphragm  in  the  usual  fashion  (Figure  11)  and  then- caused  the  ex- 
tended diaphragm  to  drive  a firing  pin  into  a detonator.  The 
detonator  fired  the  boosters,  which  ignited  the  380  gram  black 
powdef  smoke  puff  charge.  Rounds  were  fired  with  both  5n  H7AR  and 
5*  HPAG  motors  at  temperatures  of  -30*F,  90*F,  and  120*F.  Distances 
along  the  trajectory  were  Indicated  by  markers  on  the  ground  every 
50  feet.  Observers  located  perpendicular  to  the  trajectory  checked 
the  functioning  distance  visually  and  also  by  means  of  high  speed 
35mm  Mitchell  cameras  photographing  the  flight.  The  time  from 
ignition  of  the  rooket  to  the  functioning  point  was  cbtalned  from 
the  film  record. 

10.  RESULTS  AND  DISCUSSIONS: 

A summary  and  detailed  results  of  the  testa  are  presented  in 
Appendices  (A)  and  (B).  Following  la  a discussion  of  the  results 
obtained. 


a.  Heavy  Impact  Teats  - Table  I,  Appendix  (A) 

(l)  Rounds  containing  fuze  bodies  of  the  dosign  shown  in 
Pigure  1,  fired  from  the  long  launcher  at  1800  ft./eec.  versus 
3n  STS  plate  and  recovered  for  examination,  proved  that  2k  S-T 
aluminum  and  1137  steel  are  not  suitable  materials  for  this  fuse 
body  if  it  is  to  be  subjected  to  impacts  of  this  magnitude  or 
greater.  The  aluminum  bodies  broke  and  deformed  in  several  places 
while  the  threads  of  the  1137  body  failed  in  shear.  Bodies  made  of 
41A0  steel  remained  in  good  condition  after  receiving  impacts  at 
these  conditions  and  also  versus  2n  STS  at  30°  obliquity. 
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(2)  Initial  teste  of  fuses  from  the  6725  smoothbore  gun 
at  2800  ft ./sec.  rersus  6n  Class  B armor  plate  resulted  In  break- 
up of  the  6"  A.P.  projectiles  when  their  caps  and  windshields 
were  removed  before  firing.  Little  oould  be  told  about  the  effect 
on  the  fuses , although  it  was  noted  that  the  only  fuses  whose  body 
threads  sheared  were  those  made  of  1137  steel.  Later  firings  with 
4140  steel  fuse  bodies  in  similar  projectiles  tested  versus  4" 
armor  plate  and  in  6**  A.P.  projectiles  retaining  their  caps  and 
windshields  and  tested  against  6n  rmor  plate,  proved  that  this 
body  would  remain  ii  excellent  condition  with  no  failure  of  the 
threads  after  these  extreme  impacts;  probably  more  severe  than 
they  will  ever  be  expected  to  withstand  in  service. 

b.  Plate  Sensitivity  - Table  II,  Appendix  (A) 

(l)  Extremely  poor  results  were  obtained  with  the  fuzes 
fired  for  an  Indication  cf  impact  sensitivity.  A total  of  eight 
fuzes  were  firsd  against  1/8"  mild  steel  at  0°,  30*,  and  45* 
obliquity,  but  only  one  functioned  after  the  plate  impact  (at  30* 
obliquity).  Two  were  reported  to  have  produced  a smoke  puff  when 
they  struck  the  water,  approximately  400  feet  beyond  the  target. 

One  round  fired  against  3/16**  mild  steel  at  0*  obliquity  did  not 
function,  rltho’.gh  a smoke  puff  was  seen  on  water  impact.  Only 
two  cjt  seven  rounds  fired  against  l/4n  mild  steel  at  0*  obliquity 
functioned,  altl  ough  three  of  the  five  failures  did  produce  a 
smoke  puff  on  water  impaot. 

c.  Arming  Distance  - Table  III,  Appendix  (A) 

(1)  Initial  tests  of  the  arming  fixtures  indicated  that 
the  fuzes  hid  too  short  an  arming  distance,  particularly  with  warm 
or  hot  motors.  A minimum  arming  distance  of  400  feet  from  the 
firing  point  had  been  specified  as  a safety  requirementr  It  is 
possible  that  if  complete  fuses  had  been  tested  that  the  arming 
dietanceri  obtained  might  have  been  extended  somewhat  due  to  inertia 
or  friction  of  the  plunger  and  other  moving  parte  of  the  arming 

mo  chanlsm. 

(2)  In  the  last  test  of  these  arming  fixtures  the  orifice 
in  the  baffle  (Figure  1)  was  reduced  from  7009  to  an  7008  diameter. 
This  further  restriction  of  the  gas  flow  provided  greater  than  the 
required  minimum  arming  distance  on  five  out  of  six  rounds.  Several 
measurements  were  made  from  the  film  records  on  the  time  required 
for  fuze  arming  from  ignition  of  the  rocket  motor.  Arming  tine  was 
approximately  0.8  second  with  the  motors  at  120*F  and  1.5  seconds 
with  the  motors  at  -30°F. 
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11.  It  Is  concluded  that: 

a.  XR-51A  fume  bodies  made  from  4140  steel  trill  withstand 
any  impacts  to  which  they  might  be  subjected  in  service.  They 
were  fired  against  3*  STS  at  1800  ft. /sec. , 4"  Class  B at  1950 
ft.  /sec*  t and  6**  Class  B armor  plate  at  2400  and  2800  ft  ./sec. 

(all  at  0*  obliquity)  with  the  fuses  recovered  in  good  condition 
in  all  oases.  Dural  fuse  bodies  broke  up  and  the  threads  on  1137 
steel  bodies  sheared  when  subjected  to  3"  armor  plate  impacts  at 
1750  ft. /sec. 

b.  The  XR-51A  fuse  as  presently  designed  and  oonstruoted  will 
not  meet  the  requirement  of  consistent  functioning  after  l/8n  or 
l/4n  mild  steel  plate  impact.  Only  one  of  eight  fired  at  1800 
ft. /sec.  against  l/3n  mild  steel  functioned  (30*  obliquity  impact) 
and  two  of  seven  fired  against  1/4"  mild  steel  at  0*  obliquity 
functioned.  Several  rounds  falling  to  fire  after  the  steel  target 
impact  were  reported  to  have  functioned  upon  water  impact  400  feet 
beyond  the  target  where  they  may  have  been  subjected  to  a more 
severe  deceleration. 

c.  The  limited  tests  conducted  Indicate  that  a reduction  in 
the  pressure  orlfioe  from  9009  diameter  to  9008  diameter  will 
supply  the  required  minimum  arming  distance  of  4Q0  feet  from  the 
launching  pointy  at  temperatures  ranging  from  -30*F  to  120*F. 
Although  one  of  the  six  arming  devices  tested  with  an  9008  diameter 
orifice  functioned  Just  short  of  the  400  ft.  minimum  distance 

(390  feet)  it  is  believed  that  the  friotion  and  inertia  in  the 
plunger  movement  required  to  complete  arming  in  an  assembled  fuse 
would  extend  this  distance  sufficiently  to  meet  the  requirements. 
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12.  It  is  recommended  that  the  plate  sensitivity  tests  be  con- 
tinued after  the  following  steps  have  been  taken: 

a.  Fire  several  rounds  of  XR-51A  fuses  in  smoke  puff  loaded 
heads  against  l/2n  STS  plate  to  see  if  the  fuse  will  function  con- 
sistently if  it  receives  a sufficiently  great  retardation. 

b.  If  consistent  functioning  is  obtained  reduce  the  friction 
between  the  plunger  and  fuse  body  by  undercutting  the  former’s 
outer  circumference,  except  for  a narrow  bourrelet  at  the  forward 
and  after  ends  of  the  body.  Further,  reduce  ite  mass  by  machining 
away  all  unnecessary  material  — possibly  substituting  a material 
with  a lower  specific  gravity.  The  lower  weight  and  decreased 
friction  of  the  plunger  should  require  less  retardation  to  drive 
the  firing  pin  into  the  plunger  as  well  as  reducing  the  rotational 
force  involved  in  arming  the  fuse. 

o.  If  consistent  functioning  is  not  obtained  on  l/2w  STS 
targets  attempt  to  discover  the  cause  of  the  malfunctioning  by 
firing  several  rounds  containing  XR-51A  fuses  (inert  except  for 
primer,  delay  elements,  and  lead-ins)  into  a sand  pile  for  recovery 
and  examination. 
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impact  reccr: 


U.  S.  NAVAL  PROVING  GROUND  IMFACT  NO.  CTT" 

DA.HLGPKN,  VIRGINIA 

IMFACT  DATE  f_~±SlzJiL 
NPG  TEST  NO.  //3  Sf  2- 


OEJECT  J 


Tirntw/xarYM 


wm 


7J9.Pk 


dated  ? 
ated 
ted 


oa  </ic 


Gr  njp 


OBLIQUITY jftf  _ 

PENETRATION  OgXLjMI  t "ZJ1 

Thickness  a t i^npac  V " r‘  //^  *7 

No.  of  impact,  on  plato  - 

Dist.  from  nearest  *. apact  W » 
Diet,  from  near  edge 

Impact  area  ^ 

Spall:  Fr  ont  /r  Back  j2. 

Dish j/u  » £pur  2 » 

Cracka  7 

Punching  (throve)  | started) 

Back  Button  { tbrevhl  De  tai  let*} 
Bulge  - ■— 3 “ 


r/w. » 


Maker 

Lot  No 
Filler 
Fares 

Booster^  * 

V t . of  head 

MOTOR:  Cal ._ 

Motor  temp. 


COMPLETE  ROUND:  Mark_ 

Vt.  (as  fired) " 

Wt.  (burned)  


Wt.  (burned) 

— OTHER  INFJPRKATK 

/h  nf  • //'x.n  / 


Through  opening 


la(THchEf  ) 


Flight  Veloci 

Fure  functioning  ~~~ 

Explosive  action  (High  Order)' 
Distance  of  bursT  behind  plate 
Condition  of  recovered  round 


ROCKET  PERFORMANCE 

Velocity,  f/e: 


lesi  dual 


REMARKS: 


3i gned 


IMPACT  PEC CRD 


NAVurtL)  KuhM  loSj  (New  V'1-; 


U.  S.  NAVAL  PROVING  GRCOND 
DAHLGREN,  VIRGINIA 


IMPACT  NO.  5*7P  ?C- 


IMPACT  DATE  2A  . «;  / 
NPG  TEST  no.&y/r*  //?*/ 


JA C 


IT'/!  LJL  Tjrzjrt-E  X^STIA 

ISjLzZ.  ZZaajmIE. 


J$£A 


Reference:  mflo.'-ltr.  /jPj/lodxi-  j (g$o)pP: Q pg a/3V7datcd  A,  /££ / 

Reference:  — 


Kererence:  uw^dii  . 7 7^.  1 

Teak  Assignment  No.  APb'UZkk-  III:  *1 

PLATE  TARGET 

Jll_ 


ROCKET 


Gsge 

M alter 

No. 


OiraensI one 

OBLIQUITY 

PENETRATION  _ ^ 

Thickness  at  Impact 
No.  of  impact,  on  p 
Diet.  from  neare 
Dist.  from  nea: 
Impact  area 
Spall:  PronF 

Dish 
CracFe 


Claaa  /7)»  S t 
Group 


HEAD:  Cal.  " Type 

Mark  g Mod  gt  No  ,427^  Hf 

sr^fr-- 

: Tr 


Pillar 
Pure 


uzee  ^£.57 BU&Am-llMZ  g /? 

£ELdb  tsJZ  ElULA  -AL6J2AJ2. 
ooaters — 


Booe  

Vt.  of  bead  (aa  fired) 


MOTOR:  Cal.  J~f'  Mk.  j3  Mod  ? 

Motor  temp . » /pifT  g$7c  ^ 


Punching  ytnrovn)  (started) ‘ ‘ 
Back  Button  (Iferovn)  (started) 


COMPLETE  FOUND:  Mark_ 

Wt.  (ae  fired) 

. h 


Vt.  (burned) 


Mo 

2£ 


3t 


2Z 


Bulge 
Through  opening 


OTHER  INFORMATION 


yfa'  *?  1 


-14S21 


Flight _ 

Pure  functioning 


ROCKET  PERFORMANCE 
Velocity,  f/e: 


JJ2S-3-  Realdufti 


Explosive  action"" (fllgh  Order)  (Low  Order)  {None") 
Distance  of  bursTbehind  plate 


Condition  of  recovered  round 

Head  Vaa'TnTEPWCTm)  (TWgFPECTTVEy ' "con'drC!  Vn~ 


REMARKS: 


1 1 


r * 

dt  Uia 


Phcto  No. 


Signed  f 1 ...  „ / 

-TTzj',  -rtrrsiTtrr.  rr^dcr 

L6.  Ljl  £*£_.'  __Al- 


- /S’  .S'i-l 

/ 


r 


* 

M t.-  7 

/ A v 


M/.y 


cei.:  :.■? L T 1 KL 
So  cur  it/  1 f. : t .~£n  t ton 


N 


N - . 


impact  ~ l:  .p: 

S.  NAVAL  PROVING  GR  Of ST 
r'A.VJLGP  EN , VIRGINIA 


IMPACT  NO. 5 7 


IMPACT  DATE V.  2 £ - <T  ' 

NRG  TEST  no/sg 

OBJECT SmIlTLCl'-J.  TLiT  /P  ££-£]£  ££Z£2  U^lJLl 

JlC-C.  ktr  £.*.I:LL  TE  l LI  B.  .AO&L  L Ll 

Reference:  J*S/#£ltr.  /jpjjioi  JxA  } ( L?F:QQ6,  o \2&3.  dated j? g ill'll  MS ? 

Reference:  ~?  C.  7 ^ . . , - •.  /T  ^> > /i  f:  / dated  • 

Task  Assignment  No.  //Ay  Vc  dated  4/  J)i/j  *st~/?5'/  ~ 

PLATE  TARGET  ROCKET 


HEAD:  Cal 

Mark 


D1  mensTons 
OBLIQUITY 

PENETRATION  _ 

Thickness  at  Imp&ci 

No.  of  impact,  cn  plate, 

Diet,  from  nearest  Impact 

Diet,  from  near  edges an<3_ 

Impact  area_ 

Spall:  EronF 

Di  sh 
Cracka 


: Cal.  S_Z.  ^£JU1zJL£L 

r 1 ..  1 Z -*od  ,y  ■ " o ^7^ 1 • 

htft 


Maker 


77, 


Lot  No  • cj  o ■». 

Filler:  -Typ»7>. M^ylE ZZT, 
Fuzes  ^ . £7i>9  V C/fi; . NC  L.  u /¥ 

HSU 


&UJO.  BLUL-u 

oooters  — 


Booel 

Wt . of  haad  fas  fired] 


MOTOR:  Cal.  £ Mk.  7 Mod 

Motor  temp . 727  £ u T.  .gZT 


Back 


Spur 


Punching  (throvn)  (started) 

Back  Button  (thmvn , started) 

Bulge  

Through  opening  


COMPLETE  ROUND:  Mark_ 

Wt.  ^as  fired) ~ 

Vt.  (burned) 


Mod 


7 liZE 


LA 


ROCKET  PERFORMANCE 


•*THER  INFORMATION  ) 

6j££-L  IL  - LU  hi  ! r & 

/j  \ ('  : —A  /^T7,ij.r,  c^.p£>.-  hi.  J/ L 

iTncher  /ZjEZI  iZn-JEEj.  tL  nliJUj' 


Flight 
Eure  functTonTng 


Velocity,  f/s: 


O-ePfy 


Residual 


Ex  pi  -e  * ve  a^tl  'r.  HH  gj.  jrdferT~_(Xow  "Order  , (None  ) 
LI  s tan.  e of  burs:  ^e:  TnT  pTate 


0 n d 1 1 ! r n of  round 

Heaa~'va8  Tn~7I?gyTnrE ) ITSgPESETIVB)  ' ^ccHHIT?  n' 


r vy  ARKS: 


p>..  t N 


;.I  gr.e  i 


7’V'rrT - r> 


~rr  ~ — 


CONFIDENTIAL 

A ^ /"  /i;;Y  <_  r"T  / O Security  Iufiraattaa 


N'V.r:  y RM  1:.  -*■  ..N*v 


IMPACT  R Er  I1-  L 


S.  NAVAL  PROVING  GROUND 
DA.HLGREN,  VIRGINIA 


IMP  A IT  N 

; m ? a ‘ t :.  a te  J 3.  / - 5"/ 

NPG  TE.  T Nt  JU&J 


OBJECT r/^/~  XJiL£L/£  ££2JLjZ 

_ £j2CJLC11  M£AdS  Aj3L  ?/  5 hnc &3L  JZ&L d£  LcR £>£ 


MlS. 


Reference: 
Reference: 

Tas*c  Assignment 


noL\ 

BuOrd-  * 


Ho 


tr.  AffysL/jibL (i&lQEiM£L 0 IM1  dated g 

dated  4 


. k . 


s£  /?s~r  . 


PLATE  TARGET 


ROCKET 


G*?e ^£l C 1 a s a.  //),  5 » 

Maker 

Ho. Uroup  

Dimension's 


OBLIQUITY 

* 

-6 

PENETTATICH 

. VTi 

jy 

Thickness  at  Impact 
Ho.  of  Impact  cn  plat? 

c#1- 

Dint.  from  nearest 

■rcpartj 

V 

List,  from  near  edgi 
Impact  area  ^ 

nm^A — 

Spall:  Front 

Dish  Sptir 

Cracks 

Punching  (thrown) 

started) 

Back  Button  {thrown 

(started) 

Bulge 

Through  opening 

READ:  Cal._J£_7  Type  ;>  ^7/:/-/?/^ 

Mark  ^ Mod  5T  ^j7^V7j£2jSi  SL* 

Maker  A',  .f  . » 

Lot  Ho.  JTg  / 

PI  Her:  Type#,/j/-.  Vt.  ~T,~  ✓?  ^ 

Fuzes  y/Vr/>»  e&oiliLlI  Z^Zsz 
r^ok’r  JEUER  J^ADfD 

Boosters 

Vt . of  head  (as  fired)  ~ t2-  -IT  ^ 

MOTCR:  Cal . ' **  Mk  ■ XL  Mod  .? 

Motor  temp.  )2?)°  (l!H  &JL2j£P- 


COMPLETE  ROUND: 
Wt.  fas  fired) 
Vt.  (burned) 


Mark 


Mod 

123Ldi£. 


OTHER  INFORMATION 

&£#/'!  ;J*LkJ2-C. 

: &IL&1  - 

LA  ITW  H EB 


XazEZR rZESZ  II 


ROCKET  PERFORMANCE 

Veit  cl  ty , f/s : S1 


jiiior. 


PI  a ght  . 

Pu  ze  func  1 1 onl ng  ~ 

Explosive  action  {TH gh~  Order")  {Low  Order ) ~TNone ) 

Distance  of  barsi  be),  na  plate 

Condition  of  recovered  round 


^Z2^_R39lduGl. 


RrJtAPKS: 


HeaT~JaTlTnTEPP5?TIVE)  '(iNgEP^TTV’E)  TonTTT?  -n 

b-rj  J^sLjLLJL II 


Photo  No. 


* 


7 -7'-'-T'/T-rprjT7^7 

CjLLj.  L l 'i  . £iS  - 

C-  KFIDENTIAL 

jj  * -fcur  ‘.  l:.f  • -tton 


N-w  .f:  ? rm  ir- ’ ;n>v 


IK?  A 


PEC  OR! 


V/  . W 


Q.  PI  AVAL  PROVING  GROUND 
DA*fLOREN , VIRGINIA 


IMPACT  NO. 3 -/  5? 9 

IMPACT  DATE  £ -T  f_ 

tiPG  TFST  f'3&? 


C3JSCT^^yr7//7-v  TjJSZZ.nR.  X£L-S:!&^  jrjLL£Z Z/2i_ 

A^y/yti^X/V^g)t>P:^C^o/3^ftted  H^[ 

Reference:  BuOr*-ltr.  7// A < sitf^  ?T/  ciated _~Z 

dated  ^ y7t/4i/aZ~  ftfeV 


Reference:  KSSt'otltr.  ^ 
'ask  Assignment  N 


PLATE  TARGET 


ROCKET 


Cage 
Maxer 
Nc 


j///  Class  . HEAD:  Cal 

-r  A " Un  ««L  /) 


.Group 


AD:  Cal._J^ ?1V*_2E2lh_=& g ^ 

Mark  ^ ffod  <3,  Wo 

li  a >r  ^ - 


.mensi ons 


OBLIQUITY 


-j'Udv.-vr: 


PENETRATION 
Thl 
N 

D 

Diet,  from  near  e 

Impact  area 

Spall:  Front 

Di  ah 

CracTci 


ETRATION  \k 

nlclcneaa  at  I mpacl  VAO  y\w 
o.  of  Impact  on  plaTaV  Ay)  ~P_ 
let.  from  neareat  '.  mp  adlr  A 

~r%5^ — 


a 


Maker 

Lot  No. 

Filler: 


STttatfe-pCl  Ft. 

mooters 


Type 


AAAjCUELQ. 


. ^ D OOL  v vt  w , i 

7 Vt.  of  head  (aa  fired) 

MOTOR:  Cal.  -T"  Mk . 5.  Mod  ^ 

Motor  temp,  it'Tl  tf1»  &£  _ 


Spur 


Punching  (thrown}  (started) 
Back  Button  (threvnl  (started) 


COMPLETE  ROUND:  Mark  Mod 

Vt.  (as  fired)  7^£l  &- 

Vt.  (burned) 


Bulge  

Through  opening 


C*X  - 


"HER  INFORMATION 


ROCKET  PERFORMANCE 

Flight  Velocity,  f/a:  Str^X^^g  l£J/LI.  R0»ldual 

Fure  functioning  ' 

Explosive  action  - (Y?)  gr.  Trder ) ~[r.cv  Order)  (ITone) 

Distance  of  burst  beriTnH  plate 


~nd  ' tl  on  of  recovered  round 

Heaa~^rrTi~TEFpggTTV^ ) TIHB'PfT^TT^) 


T-77TTT7  n 


REMARKS: 


».v.  t N _ . 


' 1 good 


T'ccrr/?* " ptr  at  .:rvr- 

* ...  LT  -.-AT 

DF.'.'Tl  Cl 

/'  •'  '*  Securll.  :*  ' *’ 


NAVoRD  FORM  168}  (New  4j; 


IMPACT  RECORD 

U.  3.  NAVAL  PROVING  GROUND 
DAHLGFEN,  VIRGINIA 


IMPACT  NO.  3*74  ?! 


IMPACT  DA TE  f / -H-Tf 
NPG  TEST  N0.7r~-Jt^A3Vw 


ZJrLL  7~  ££ 

NCI  ltP.  Afl 


Reference:  JSWci  It 
Reference:  BuOrd  It 
Task  Assignment  Nc. 


PLATE  TARGET 
v''  Class 


Gage  /£■  Class  /?,,  5- 

Maker  

No.  ~ Group 

Dimensions  \ 

OBLI QOI TT £-2 

PENBTRATIOH  CcMCTF 
Thickness  at  Impact  v- 

No.  of  Impact,  on  plate 
Diet,  from  nearest  1 
Dlst.  from  near  edcy^, and  ~ 

Impact  area  " 

Spall:  Ihront^*>^  Back  ~ 

Dish  in  V'''  Spur 

CracEe jjZZ  ~ ~Z 

Punching  (thrown)  (started) 
Back  Button  (tbrevnt'  (started) 

Bulge_ 

Through  opening 


f?  da t ed  ? $ rf,.  L /£SJ_ 
dated  ~ ' ~ 

— dated_j/X^  THZH 

ROCKET 


HEAD:  Cal . 

Mark 

Maker__g~ 
Lot  No.  > 

Plller:  Tyj 

Fuzes ; 

A *j3lL  ~SH 

Boosters 

Vt.  of  head" 

MOTOR:  Cal ._ 

Motor  temp. 


COMPLETE  ROUND:  Mark_ 

Wt.  (as  fired) ' 

Wt.  (burned) 

OTHER  INFORMATION  Mm 


Type 

No . 


Mod 


ROCKET  PERFORMANCE 

Flight  Velocl  ty,  f/s:  SirfkfH^ 

Fuse  functioning  NC  . PUEB-..MU 

Explosive  action"  (High  Order)  (Low  Order)  (Non 
Distance  of  burst  behind  plate 
Condition  of  recovered  f*cund 

Head  Vas  'In  TEfPETTIVE 


/JfAtf  Residual 
JiLajjEl 2 : 


condl 1 


REMARKS: 


Photo  No. 


Signed  r s r 

rriT~TFl  >^'7T7r  - 

si-n.  r » ,c-  /- 


CONFIDENTIAL 

If.:  ?r*3*tlon 


NAVORD  PORM  1883  (Nev  3/ 


■* 


IMPACT  RECORD 

U.  S,  NAVAL  PROVING  GROUND 
DAHLGREN,  VIRGINIA 


IMPACT  NO-  Z±£LZ2* 


OBJECT 

ka:<kF.  7~ 


IMPACT  DATE  //-^  7./.V 
NPG  TEST  NO^Jl /A 

FM^ri  kit/L  T£5T  Jp^lA 


Ml. 


. 'iZZClKL  _ /V  ff  A £#£>££> 


Reference:  WJ/YoLltr.  ,\P/ No jJ  x/-/^ So) Df  .•£•!>£»  a 1 34T dated  ly  /<ys~> 

Reference:  BuOrd -Hr.  •? • x . ••♦  M r*  Z/J  7 ^ / dated  ~ _____ 

Task  Assignment  No.  y)7^ /<e  / &1-  / / - / - 0-2  dated  <7  ^ /y-r  f 


PLATE  TARGET 


ROCKET 


Pago  Ml  " Class  y>,, 

U.l-»  ” 


Maker 

No. 


Dlmenslon8_ 

OBLIQUITT 


Group 


HEAD:  Cal. 

Mark  / 


Maker_ 

Lot  No 

Pllle 

Fuzes 


JLjAI.: 


jiiir 

A nnZZ£Hm  1E23.  - 

Boosters 

Vt.  of  head  (as  fired) 


PENETRATION 


. <l&J2l£A£2IEL 

it  Impact 


Thickness  a 
No.  of  Impact  on  plate  Tj 
Dlst.  from  nearest  1 m prfx__ 
Diet,  from  near  ed<r*«  « 
Impact  area 

Spall:  

Dish  U* 

Cracks 


yront 


and 


MOTOR : Cal . <S~"  Mk . 

Motor  temp.  /O oa 


i_"«U — _ 

U.T.  .T* 


m 


5S5F 

Spur 


COMPLETE  ROUND:  Mark 

Vt.  jas  fired) 


Vt.  (burned) 


Mod 

ZBjuZZZL 


Punching'  thrown)  (started)  ^ 

Back  Button  (thrown)  (started)  OTHER  INFORMATION  yl2l£[ZZL£L2.  (sD. 


Bulge 

Through  opening 


/iLN-  J’TpDA^  Z. 

ZZZ  aZaw.  - //.  kl  ) jjE*.  cl  ~ 

LAgircm  /> szL I ^akt-r-  TJEtEZEtfi 


ROCKET  PERFORMANCE 


Velocity,  f./s:  ISMS*.  l*J/&  Residual 

~wk  m*t&  — : 

beMnH- pITCe  


FI  1 ght 

Fuze  functlonlng_ 

Explosive  action 

Distance  of  bursT 

Condition  of  recovered  round 

Head  Was  ‘1  n T^WTT^TTT^FECTIW  1'  ~ onaTO  ~oh~ 


REMARKS: 


Photo  No. 


Signed 


/ 

t.  tc-  — ztrtr 


Pr/y&t'cZ'  sf* 


CAUL.  tu±£<  

* & £.<;  CONFIDENTIAL 

Security  Inforastloa 


r 


v. 


& 

9 

zs 


r 

r« 


i 


I 

1 

i 


NAVORD  FORM  188}  (New  • ) 


IMPACT  RECORD 


U.  3.  NAVAL  PROVING  GROUND 
DAELGREN,  VIRGINIA 


IMPACT  NO. 


IMPACT  DATE  //-  P ?- J~/ 
NPG  TEST  NO 


, OBJECT  T(t<  ry  . Tf£7 

Z. — &uLk£3-  dZSnL  ZmtL  1 


Reference:  ^J/Voi-ltr 
Reference:  BuOrd  Itr 
Task  Assignment  No. 


££0AjC£.  zIlEe.  ZL 


a6jG£J2- 


• n^joUidzlIm^l^SL  Ol2d. 2 <*»*«;  2£JL  iy  dJLL 

• SIEg  IZZIIgS! all  I jI  1 _ .^ted_;_  3 

-^^ZSZIEIIES&Z  - dated  4 a y7>t  fijil 


PLATE  TARGET 


ROCKET 


Gage_ 


Maker 

No. 


V ci»..  rt.s, 


Dimensions 


Group 


AD:  Cal.  * Type  .^TT)  t -/}P 

Mark  / Rod  / No.  Wt 777%~Zf& 

MaV»w  -ft.  ° 


HEAD 
Ma 
Maker 


OBLIQUITT 


A 


Sir 


TTAT^ 


PENBTRAnON  TJZJU 

Thickness  at  Impact.  ^ 

mm  ^ a a a. •a 


Boo 


isters 


No.  of  Impact  on  plate  » 
Diet,  from  nearest  lapa^-tv 
Dlst.  from  near  edges) <V  "a 
Impact  area  -no  > 

Spall : 

Dish 


m 


aH2T 


Front  ^EacIT 


Cracks 


$ 


y-  Spur 


Punching  ( tnrovn ) ( s tar ted ) ~ 
Back  Button  (thrown)  (started) 


Wt.  of  head  (as  flredj  y y.  X S~'^~  ~ 


MOTOR : Cal . " Mk . ^ Mod  ? 

Motor  temp,  y.T.  Z2uJjO?- 


COMPLETE  ROUND:  Mark 

Wt.  (as  fired) ” 

Wt.  (burned) 


Mod 

./.*  A*£.^aL- 


Bulge_^ 

Through  opening 


h$  - Q.sL 


/Q^t?A(Qi\KL7~  J-ftLACdilP. 


ROCKET  PERFORMANCE 


Flight 

Fuse  functioning 


Explosive  action 
Distance  of  burst  behind  pi 
Condition  of  recovered  round 


Velocity,  f/s:  Residual 

behind  plate  . 


M£ALI—  A a o' 


Head  Vas  in  nBEfrECTIVg]f  TmPFKTIVgr~c65?rEro^~ 


RH4ARKS: 


Photo  Nc. 


SI gned 


A-UJ,  y ^ s IsCK  F/  TJCT 

C£-Ol.  JL216-1 ^ 3 r /Zu 


y. 


y A ' a AA-  £ 


CONPIESHTIAL 

Security  Inf crat*t  1 : 


a 


File  No. 


Butt  Firing 

U.S.  Naval  Ptoving  Ground 
Dahlgren,  Va.  I 3 -28—51 


I.MIACT  No.  39485 
Imi  act  Date  3.1-28-51 
UUTT  No.  7 


191 


Object 


Heavy  Impact  Test  of  Inert  Rocket  Fuzes  in  Modified 
AP  Projectiles  Mk  35-5 


7?r<  A 


Reference  LUTHER DATED  J 

V •*  ? (/ ' PLATE  PROJECTILE 


Gauge 

Class 


670 


Maker 

No.  TT277 


Carneg le 


Contract 


Nord-5282 


Group  Pro.1  Test 


Caliber 
Maker 
Type  _ 
Ix>t  No. 
Mark 


670 


Midvale 


AP 


139 


35 


_Year  of  Specification  *43 
Mod.  5 No.  PPL78 


Date  received 
Dimensions 


30  August  1944 


12C"  x 300 ' 


No.  of  impact  on  plate  9 
Thickness  at  impact  o?13 

OBLIQUITY 0_® 


Date  received 

Capped  or 

Weight  (capped) 


Impact  dimensions_ 
PENETRATION. 

Flaking  front 

Flaking  back 


11"  x 11" 


Complete 


lWpl>|3(MUBppg^ 



Fuze KOL  XR51-A  #19 

Filler Vermic  ulite 

Flight  by  screen 


Dist.  from  top,  i»ttxvm_  61" 
Dist.  from  light,  left  167 1 


Dist.  from  nearest  impact  23" 

Dish 0 _ 

Spur  2 " 


Condition  after  firing:- 
BPPDOTIVK  <n  INEFFECTIVE 


Recovered  - (hjaLJ U* 

/I'iTjfsri.  >J  /-  - wU  & 


Cracks  - Bulge 0 

Button  (ThrownliStsslxaii 

Through  Opening x C’ 


BALLISTIC  DATA 


Ni»tk: 

i 

I 

1 

1 

•s 

1 

j •«. 

-7- 

All  1 1 1 n 1 1 < a r i* 
plate  m.ii  thi^ 
only. 

1 

f..r  tlm  i 
tv 

i 

1 *«*»ir*  tJ 

j 

< HetUoffroph  ( 

1 

f 

! 

.'lean 

1 llttHV  fH|th 

i 

1 

l 

1 

1 .Mill!  t lit  Mr  r| 

f f »►  !»  L,.  - 

■ t r»  j-4.  i 

1 

A.  t. 

nl  j.JiuAlid  jl.mml.  fur  n"min»l 
mil  i;  mm  iff  rfn  ltf>  , nn 

1 1 nn| t • •*«! * 

4 <1  f t «ni 

| m.' jii  • 4* 

Limit.  f<»r  n«HTiin«l 
ifM  ,fr.  niUliUhid 
tf.  n • *«-.  • M.  | 

1 It  1 Wilt  tJ> 

Si  rik  in^  \ < !•  k-jI 

y < f - 1 

2384  ! 

1 

! 

i 

! 

r - *4 


Remarks 

No  evidence  of  band  cc;; lr.p  off 

s/f  jvr*  it  ? ? y M * 


Lirrit  shots  <>n!y 
e/d 

b'io/il.  *"«> 


Arii-pKii  • * nr  1 vi  « r!i*‘ii  n ci'niPifMdrri 
/~y 


? v S'?  S/ 


*6  2% } • • tfasder  " /ll 


: I 


K.  4 

. ( , 


Sl.£.  OS  - 1 c 


IX.XSCX^tjCOl 

ccks:”E:-T!jlL 

juilty 


hlf  Niv 


Butt  Firing 

U.S.  Naval  Proving  Ground 
Dahlgren,  Va.  i.i-2c-51  194 


Impact  No.  39486 
Impact  Date  11-28-51 
Butt  No.  7 


Object  _Keavy  Test  of  Inert  Rocket  Fuzes  in  Modified 

6W  AP  Projectiles  Mk  35-5 

Reference  ~3S  I.F.TTRR  H^/jC ^1*1  -H't'So ) DF:OcOe>  o \34-l  DATFD  2~S  'Jllf  j±£j 

Xu  1<  t >«•  ■<*  v/  PLATE  projectile 

Gauge 

Class B 

Maker Carnegie 

No.  TT2?'7 Group  Proj.  Test 

Contract  Nord-5282 

Date  received  30  August  1944 

Dimensions  120"  i~300w 

No.  of  impact  on  plate  10 

Thickness  at  impact 3 

OBLIQUITY 0® 

Impact  dimensions  1C"  x 11" 

PENETRATION  Complete 

Flaking  front _C ■ 

Flaking  back C 

Dist.  from  top,  tattsiiK  82" 

Dist.  from  light,  left  182" 

Dist.  from  nearest  impact  21" 

Dish 0 

Spur 2Z 

Cracks  - Bulge 0 

Button  (Thrown)(8tartad) 

Through  Opening 3-3/4"  x 6" 


BALLLSTIi 

C DATA 

Norc 

Alt  limit*  are  for  thU 
pUt®  and  thie  obliquity 
only. 

-1- 

D 

* 

OtdSafM^ 

Mean 

4* 

ChWNpt»> 

-4- 

Lraiit,  MtimitiH 
tor  th<€  th»ck— 
of  impact 

-6 

Aci—J  adJuaUc 

to  MMiBd  —of*. 

-e- 

Urnit.  tm  — i— 1 
r«ur*.  ha— 4 oa 

thu  impact  oolf. 

( Adjuatod  from 
column  f) 

.7- 

LimH,  for  rwxnJ— J 
r*ur*.  MtabtiiMd 
ff*m  fc'cm*  • at>4 
prevAMK  UttP—U 

Striking  velocity  (f.a.) 

' 2448 

Remarks 

No  evidence  of  band  coming  off 

ZAm&*. ' - M. BfJ/s 


Caliber  _ 
Maker_ 

Type 

Lot  No. 
Mark 


6"0 

Midvale 


AP 


JJ2. 


35 


_Year  of  Specification  *43 
Mod.  5 No.  LRU 5 


Date  received 

Capped  or  uncapped 

Weight  (capped) 

TRfeigkfetoji* peed). 

Length*  $unracpp«d)c_ 

Fuze NOL 

F’ller 


131,14# 


luejit  JtZ  0-  ~ H-u* ta-ur*  et. 


Vemiculite 


Flight  by  screen 

Condition  after  firing:- 
EFFECTIVE  or 


recovered 


A 


Limit  shots  only 

e/d . . . . 

F ie/d,  0) 

N.P.G.  Photo.  No. 

Gun : 


A Ccj  tar.ce  or  Rejection  recommended 

. ..A^ -z../: 

y^^ui^CAize  t F.  VA  Kasdor/;"  Ih 

f C r d . t ng  . Cb  “_12 LL  5L  JNax  y. 

C0UT  IDEKTIAL 

■.'iiootl  tore  !&,  lc-(  //ii98  Security  Information 


iiwir- g 


File  No. 


Object 


Reference 

7?  f*  i-  rys  .v  t ?/  ; ci '/  / 


P V 

Butt  Firing 

U.  S.  Naval  Proving  Ground 
Oahlgrcn,  Va.  11-28-51  194 

Heavy  Impact  Test  of  Inert  rocket  ruzes  in  Modified 
0"  AP  Projectiles  Mk  35-5 

'■"Net  * 


Jmi’act  No.  3946? 
iMi'ACT  Date  11-28-51 
Butt  No.  7 


. LETTER J 


ATE 


Gauge 

Chess 


670 


B 


TT277 


Maker 

No. 

Contract 

Date  received 
Dimensions 


Carnegie 


Group  Pro j.  Test 


Nord-5282 

30  August  194T 
120"  x 300 n 


Caliber  _ 
Maker  _ 

Type 

Lot  No. 
Mark 


L&J3-&L-  dated  tSSjL 

PROJECTILE 

670 


Midvale 


139 Y ear  of  Specification  * 43 

35  Mod.  5 No.  LT328 


No.  of  impact  on  plate. 

Thickness  at  impact 

i OBLIQUITY 


11 


6?13 


Date  received 

Capped  or  uncapped*  _ 
Weight  (capped)  


.HU5°£ 


r 

i 


Impact  dimen>ions_ 
PENETRATION 

Flaking  front 

Flaking  back 


_0° 

10"  x 10" 


Complete 


Waghfc  X**z3ppexU 



Fuze NOtS  Ex-108  ^1 

Killer  Vermiculite 


Dist.  from  top,  bokteanx  44" 
Dist.  from  right,  left 183” 


Dist.  from  nearest  impact 

Dish 

Spur 


17" 


Flight  by  screen 

Condition  after  firing:- 
EFFECTIVE 

_r_  


Recovered 


I 

Cracks  - Bulge 

!>•  1 4 i /'T’U  


Button  (Thrown)(fcitaDtr<i) 

Through  Opening 6"  x 6* 


BALLISTIC  DATA 


Note: 

:1- 

-2- 

.3  | 1 

All  limit*  Afi-  f..r  tlo* 

Otctihmi'ii 

Orooo*r*ph  j 1 " — dn^t 

f • -»  1 1 %m  PiirlRi'o* 

:tmj  lltt*  ohinjutty 

j -*f  1 

nttly. 

Mean 

. i - - 

Sink  ini;  wl'ftiy  (f.  s.) 

2233 

1 

>»J  (i  iu<tid  I trr.if,  fur  rv<frm»«l 
-h  .a  <*+•  te  >*•*.  *»v, 

I*  i*  irat'ii  t 

I Ailj.M»t*<t  fr  hii 
| 1 'urnii  41 


! . 


- I - 

I imit.  for  re«mr»»l 

fr»*n » rftlumM  l 
(>h  iwm  iiTipfc  t» 


Remarks 


No  evidence  of  band  coming  off 


[-lrr.it  shots  only 

«>/<!  " . 

I n /<!. 

phiito  No. 


Anv|>l;iiuv  or  Rt  .iivl ion  m*iv.nniriidi*d 

; rTS-4  ' 

&>■#;*  U /f*:i  C ^Vy’F.  v;.  Kusdorf , /lh 

/ Ord.  Eng.  GS-12  xxxanNcay 


Gun:  6725  Smoothbore  .’X  lc -c  .‘>1198 


CONTI  pnrTIAL 

Security  Ir.f-'r? 


mutton 


Pile  No, 


Butt  Firing 

U.  S.  Naval  Proving  Ground 
Dahigfren,  Va.  1 1 ~ 2 8-  5 1 194 


Impact  No.  39483 
Impact  Date  ...  3.1-28-51 
Durr  No.  7 


Object. 


Heavy  leap  act  Test  of  Inert  RocKet  Fuzes_  in  Modified 

6"  AP  Projectiles  lik  ~35-5  

~ ~ ~~  LETTER  tC2So)DF:QGb  CJMl  DATED  Zf  t fulj  ll^L 

PROJECTILE 


Reference 


7 Pr,  i'w.r,  * t-riO.'-tni  plate 

Gauge dVO 

Class  B 


Maker  _ 

No  TT277 


Carnegie 


. Group  ^est 


Contract 

Date  received 
Dimensions 


Nord-$2g; 


30  August  l?4d 


120"  x 300" 


No.  of  impact  on  plate. 

Thickness  at  impact 

OBLIQUITY 


12 


6 VI  3 


Impact  dimensions.. 
PENETRATION 

Flaking  front 

Flaking  back 


9-3/2”  x 10-3/2" 

Complete 

_£ 

0 


Dist.  from  top,  featoun  $0" 

Dist  from xigjht,  left  157” 


Dist.  from  nearest  impact  15" 

Dish C 

Spur 2" 


0 


Cracks  - Bulge 

Button  (Thrown)(Started) 

Through  Opening fe"x  t-l/t” 


Caliber  _ 
Maker  _ 

Type 

Lot  No. 
Mark 


6Y0 


UTdvaTe 


A? 


139  Year  of  Specification  *43 
35  'Mod.  5 No  .ifflfUUS 


Date  received 
Capped  or  »n 


130.93#. 


Weight  (capped) 

WetghdxfunoappcdX 

Langthx  (uncoppsd) 

Fuze WOL  £x-108~i^2~ 

Filler  Vermiculite 


Flight  by  screen 

Condition  after  firing:- 
EFFECTIVE 


Recovered 


.X  ...»  I M 


J2*£*tZ. 


BALLISTIC  DATA 


Note: 

All  limit s are  for  thia 
plate  and  this  obliquity 
onSy. 

-1- 

Daairad 

-2- 

Os«ilk)«Tmpfa 

I'ean 

-s~ 

Chronograph 

•>4- 

L:m:t,  estimated  I 
for  this  thick r>*a* 
of  impact. 

-5 

Actual  adjusted  | 
to  norniiMtJ  **>>;«. 

Urait  fur  »cs»in*) 
Kao**.  baiiod  on 
th»*  impact  ooly. 

( Adjusted  frrrrn  * 
column  4) 

-7- 

Lunit.  for  noaoiaat 
g%ug*  catabl  had 

frjtn  wlamn  ft  and 
prevtoua  rsnpacta. 

Striking  velocity  (f.a.) 

None 

1 

Remarks /i x£ci<&~ -v  — — — 

No  evidence  of  band  coming  off 


Limit  shots  only 

e/d 

* 

r (e/d,  8).—  - 

N.P.G.  Photo.  No. 

/ 

Gun:  6?  25  Smoothbore 

Acceptance  or  Rejection  recommeiided 

. 7d. 

F . _ _V>r_._  _ Ka  s d otV,  lh. 


CO  FIT  MS’?  I 


.NwvE 


Security  Ififorasatioo 


File  No. 


Butt  Firing  l'"',,'T  N‘’-  „ 

*■  iMfACT  l»ATF.  11-a-9”51 

U.  S.  Naval  Proving  Cround  ..  n 

, * litrvr  No.  7 

Dahlgrrn,  Va.  11-29”51  194 

Object  Reuvy  Impact  mest  cf  Inert  Pocket  Fuzes  in  Modified  6" 

AP  Prcje.  ^ 35-5  __  

Reference  m LETT F R Nfj/yoijx HClfo } /?/=: OI3V7  DATED  fi *1 


Reference  N 


Gauge _ 

Cl  ass B 

M aker  Carn  egle 

No.  TT205 Gr 

Contract Nord-5282 

Date  received  lt»  August  IS 
Dimensions  120w  x 300" 

No.  of  impact  on  plate 

Thickness  at  impact 

OBLIQUITY 

Impact  dimensions 

PENETRATION 

Flaking  front 

Flaking  back 

Dist.  from  top, 

Dist.  from  qgtrt,  left 


' ‘ y PLATE 

4_g0 

_ B ' 

Carnegie 

Group  ProJ.  Test 

Nord-5282 


10 
4?i  3 
0° 

Complete 

_0 

0 

67" 

187" 


PROJECTILE 

Caliber _6?0 

M aker M ldvale 

Type A?  

Ix>t  No.  139  Year  of  Specification  *43 

Mark 35 ~Mod._  _J No.  JJP94 

Date  received 

Capped-or  uraappadc 

Weight  (capped^ 102 . 31# . 


Dist.  from  nearest  impact ; 

Dish 0 

Spur 4" 

Cracks  * Bulge 0 

Button  (Thrown)(St»zbectJ 

Through  Opening 6-3/ 


IgBgtk  ^HEgappoft 

Fuze  NOL  XR51A  #21  - 

Filler  Veimlcullte ; 

Flight  by  screen 

Condition  after  firing:- 

EFFECTIVE  01  lNCnTiCTl¥E 

— 

r>  ^ ~ ~ o /// 


Recovered 


x 7" 


BALLISTIC  DATA 


All  lirnitH  are  fur  this 
plate  ami  this  ohipjutty 
only. 

__ 

Sinking  vrlm-ily  j 1( 

Remarks 

Co-.hs^J*/.  Windshield  remove < 


•1- 

*2- 

A 

IWurrd 

0*oUn*r*ph 

l'hro»!tvr*»ph 

' 

1 mill  ••utir  it*  0 
r II  ^ II  k:«  - 

**f  HI.  !•«**•  t 

Mean 

\ 

, 1 

1 

1 1918  1 

; i 

i 

. ait/r.  i ir:i>iF«  »n  Mauac.  e*t*l»U»Ked 

< 1. 1 j ( .itly  fn-m  folumn  ft  end 
| * Atljn '•!*«)  (iun<  in  iioua  irriiiftru 
I r'liuitin  41 


Limit  shots  only 

c/d 

Kit* Al.  H)  

N\  r < I.  IMioto.  No. 


.\i  t«*|it  *ncc  or  UcKftion  recommended 

/~y/n 

U r IF.  v;.  Kacdorf , Ah 

/ Crd.  Lng.  GS-3  2 txx&iitx^ 

-5  Sr.oct hfcr re  .7k  16-0  #13  98  3-»curf?^S??TiftioQ 


ft 


f 


File  No. 


Q°;zirr 


Butt  Firing 

U.  S.  Nava!  Proving  Ground 
Dahlgren,  Va.  11-29-51  W& 

Heavy  Impact  Test  of  Inert  Rocket  Fuzes  in  Modified  6" 


Impact  No.  39497 
Impact  Date  11-29-51 
Butt  No,  ' : 


"ji  f"'Zr  r 

Gauge 

Class 


Reference 

PLATE 

470 


A?  Pro  ,1s.  Mk  35-5 
TToZ 


Ji. L - - _ „ _ . - --  - — — ■ 

LETTER  neJrt&Ljx JUMlL  . DATED  2£j*_ty_L 

PROJECTILE 
670 


/ 

issL  (. 


B 


Maker  Carnegie 


No.  TT205  Group  Pro,}.  Test- 

Contract  Nord-5282 

Date  received  14  August 

1944 

Dimensions  120"  x 30 

0" 

No.  of  impact  on  plate 

11 

Thickness  at  impact 

470 

OBLIQUITY 

0° 

Impact  dimensions  8"  x 

: 8" 

PENETRATION  Complete 

Flaking  front 

0 

Flaking  back 

0 . ..  ..  ..... 

Dist.  from  top,  fewdstaanx 

87" 

Dist.  from  Eight,  left 

184" 

Dist.  from  nearest  impact 

20" 

Dish 

0 

Spur 

4" 

Cracks  - Bulge 

0 

Caliber 
Maker  _ 
Type 


Midvale 


A? 


Lot  No.  

Mark  35 


139 


Year  of  Specification  *43 
Mod.  5 No.  MMT20Q 


Date  received 

Capped  omuHaappad 

Weight  (capped* 10k. . 

Weight:  tgnmpptdjc 

korajjthx  pxxupp  rcty 

Fuze IIOL  XR-51A  0JJL>  - 

Filler  Vermiculite 

Flight  by  screen 

Condition  after  firing'- 
EFFECTIVE  or4N£F^CTTCE 

_ - “ — tjA. . J<- 

Te cove red  A>- 


'£*l 


Button  (Thrown)(SfcStfMftjx 

Through  Opening_  6-3/4"  x 7" 


tfc' 


‘ 'S' 


BALLISTiC  DATA 


Note: 

All  limits  are  for  this 
plate  and  this  obliquity 
only. 

iWirwi 

-2 

I 

Oacil!cifT*ir*h  | 

1 

! 

Mean 

1 .3. 

! j 

| ChrutiOKrupb 

1 

-4 

Limit,  estimated 
f >r  thin  tf  ir k m*’ 

■ >f  1 ITT  • ^5:*- » 

*5 

Artiwl  adjusted 
to  fiitMimal  if*  J»rt: 

1 ! 

-6- 

Limit.  for  notrinti 
£auire  l>MMd  on 
impact  only. 

\ Adjusted  from 
column  4i 

-7- 

Limit,  for  nocninai 
nuft,  «ctsMuh«d 
from  column  • and 
previous  impact*. 

Striking  velocity  if  a.) 

_ 1992 

■ -I 

Remarks  ......  . . . . . . . 

/lc/Lz  ./^Windshield  removed 


Limit  shots  onl> 

e/d 

F(e/d,  H) 

N.P.G.  Photo.  No 


Acceptance  or  Rejection  recommended 

. . .^7.d  

F.  W.  Kasdorf 7 ifa 


fC#'-  4i~-Ls  M £ 7 Ora.  Eng.  G.  S.-12  flxg.x}C4*y 
/ COHIT  EETOIA1 

6',*25  Snibothtr  re  Mk  16-0  # 1198  Security  lufortratl  on 


'I  -5  -5  r* 

£gs*S 

* l Z ^Ci 

J ^ G J * 

Sill  5 


r-lU^H 

•'  vCJ  f'  CS 
lf>\G  <LV  ■ P-i 

T-l  rQ  2 

t e ^.c 

jj-  O '"H  Cl  *K 
< ^ t3  6i 
^ WO^ 
r*V:  H.f^  , r- 
rO^O  ^ 


• 

* " 

' ,T.  ..... 

: L" 

"/-%'•  / 

S5 

- q 


M 1 


*0  cd 

I. 

> CO  cx 

; ct.v-f 
i <fl  o 
o 

I 0) 


o - 

'W 

> cn  a>  o> 


CM 


:vo 


» 

0) 

N 


CD 
CO 

tw  CD 
r“i 
CD  Q« 


bX)> 


AJ  © 

> 

x:  o 


<0 


IT* 


10 

© 


umh< 


/ 


flS  0 
H ftO 
•+  0 U 
UnjM 
CO  / 

J*/Wd 

I > « 

t* 

• «* 
W V. 


i'i  /if 


•**  X w 
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Aircraft  Rocket  Fuses;  XR-51A,  XR-8D,  and  EX-108; 

Development  of 
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Chief  of  Ordnance,  Department  of  the  Army 
Attn:  ORDTX-AR 

Commanding  General,  Aberdeen  Proving  Ground 
Aberdeen,  Maryland 

Attn:  Technical  Information  Section 

Development  and  Proof  Services 

Commander,  Operational  Development  Force, 

U.  S.  Atlantic  Fleet,  U.  S.  Naval  Base, 
Norfolk  11,  Virginia 

Navy  Research  Section,  Library  cf  Congress, 
Washington  25,  D.  C. 

(Via  BUORD  Re2) 

Bureau  of  Aeronautics 
Attni  Armament  Section 

NATO,  Patuxent  River,  Maryland 

Naval  Liaison  Officer 
USAPPGC,  Eglin  Field,  Plorida 

Naval  Air  Development  Center 
Johnsville,  Pennsylvania 
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SECURITY  INFORMATION 
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n*  . 


! 


0O«?IDE*tlAw 

Aircraft  &««*- 


f i*«  t 

- •!  T * 


= X%-€2» 


3j*d  I 


HOF,  Maeea,  3««ri;i* 

, . -.  -ioTcr,  1**  ii*f**y 

?ic*tlD»y  «r»*s3i«  * 

Coiri»»ndin*  cmmft 

Air  Material  Ar*A*«* 

£*lis  Air  Fcr«*  **•«* 

SOTS,  Inyairirr.,  CMM  ******  £*Uf»**** 

POTS,  I*yok*rat 

Attn;  Sxpls«i**»  *•*•.!  T.«t  0*f»*rta*a% 

Attm  Aviation  Ortoa**«*  «* 


Local: 

CT 

OTL 

0? 

?U« 
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